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n-txtmmz. (c 70 ) 2 <D^*n^#>£^^£4#<z>i£ili|g^£ 

jg£02 3~3 lfC^-r o ^2 1CC 136 (D&I&M (AH f 0 ) (D^Mitm^-t 



[0 0 5 6] 



m2 



AH f °(r) AH f °(r) 9UXV>? 

(kcal/mol) (kcal/mol) (A) 
AM- 1 PM-3 



C 136 (a) 


-65.50 


-61.60 


C(l)-C(8'), C(3)-C(5') 


1.351 


(023) 






C(5)-C(3'K C(8)-C(l') 


1.351 


c 136 (b) 


-64.44 


-61.54 


C(l)-C(3'). C(3)-C(l') 


1.351 


(024) 






C(5)-C(8'), C(8)-C(5') 


1.351 


C 136 (c) 


0 


0 


C(4)-C(13') . C(7)-C(10*) 


1.352 


(025) 






C(10)-C(7') , C(13)-C(4') 


1.352 


c 136 (d) 


+ 0.09 


+ 0.11 


C(4)-C(7'), C(7)-C(4') 


1.351 


(026) 






C(10)-C(13' ), C(13)-C(10') 


1.354 


C 136 (e) 


+ 112.98 


+ 102.89 


C(5)-C(8'), C(8)-C(5' ) 


1.353 


(027) 






C(ll)-C(14' ), C(14)-C(ll') 


1.372 




+ 69.47 


+ 59.44 


C(5)-C(14') , C(14)-C(5') 


1.358 


(028) 






C(ll)-C(8') , C(8)-C(ll' ) 


1.352 


c 136 (g) 


-3.74 


-9.20 


C(5)-C(15') . C(15)-C(5') 


1.344 


(029) 






C(12)-C(9') . C(9)-C(12') 


1.352 


C 136 (h) 


+ 2.82 


-5.30 


C(5)-C(9' K C(9)-C(5') 


1.372 








1 6 tfii£4#2 0 0 0- 
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O30) C(12)-C(15' K C(15)-C(12') 1.334 

C 136 (i) +98.50 +84.36 C(13)-C(10* K C(15)-C(16') 1.376 
(Ef31) C(10)-C(13' K C(16)-C(15') 1.376 

feU m2tp(DAH { 0 AM- 1 % AH f 0 PM-3, #UXV>9. 

[0 0 5 7] 

C 136 (a) ~ (i) ttfft?nC 140 (a) - (i) IZMJ&VT&V. 1z.lL 

X.«C 140 (a) t^DX'J>i?S:MLt^C (2) , C (4) teC 136 ( 

a) -ettflfciii,Tv^ 0 c 136 (a) ©4#©?axy >*icg8#-rsi^ 

fltteC (1) , C (3) , C (5) fcJ:tfC (8) dtl^ttS P 2 MM 

T&5„ ^l lc^Ufc2»#:<z)-9*,PM- 3 i//<;i/T**%^£&*jgi:^ill3*i, 
fe©ttC 140 (c) 7?&ofc3l£;fr£, ^2-eiiC 14Q (c) ^e>#e>tl-5C 13 
6 (c) 0AH f 0 S:Jtge©»mi:bfco *2^e>C 136 (a) fcitf (b) © 
#5t*^^<^fb^Sri:. ££C 136 ( e ) , (f ) *3J:tf (i) tt^Sfcfe 

y©AH f 0 ©frjMt&fffirrsfc* c 140 *»e>c 136 «3i^<Z>aS*e*at«jBi 

t5©aC 140 (a) fccfctf (b) A>e>C 136 (a) fc«fctf (b) ^©jftS©* 
t£oT, MND05£«U^/l/<Z>ttJ*;fre>, C 7Q (D2 D X U > * JCfcV^T 

2 + 2 ]««f**isis©»ffi^^«^a*if*©5**© 

C (2) -C (4) *S^ra©*«f?fiPSJiKK:«fc6C 7() <Z)2Sfl:^&»e>4x*C 1 3 
[0 0 5 8] 

1 7 tfJ!S# 2000-3027278 
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(DmUikltl 0~ 7 ~1 0" 8 S/c m;g^-£&5<mc*fU BtV^f — 

&m&m&mMmm&<DM\,^**:<Dn&m<Dmmzmm-t2> £>*i£ 0 c 60 

fi^-m©^. 04 <D[ 2 + 2] aH^#iBiEJSK:J:*l, 2- (C 60 ) 2 ©2* 
#<z>*n;*y 2^(DC 60 **^tf^^^;i/^i:^S l U 

W#-T5£#>ie>*i£= c 118 , c 114 , c 112 fo^nx'j >*Ht^ic-^T 
=fe3Kfitt3**T»s^, i, 2- (c 60 ) 2 ©?nxy >?M(D^3lt<z>ra££: 



[0 0 5 9] 

T&£„ Irf^bfeJi^lc, C 70 OD#-^lc«C 60 lcifc^[ 2 + 2 ] ^##0J&tf>5t 

^#<s^©#fce>i% c 140 *^c 136 0i^it©^nx'j>^iiA©s 

5g^fa=fo#^©^©»-e y ?>ti5. t£o T c 60 tf>M-£tt 

i^ic wJs-tz >ruxv>>7 <dwl&& < mmm& zmz. tv^*«, c 70 

[0 0 6 0] 
[0 0 6 1] 

1 8 2000-3027278 
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nbaym&Wv&v, ztibizitz £>icc 70 , c 78 . c 80 , c 82 . c 84 - - • • 

[0 0 6 2] 

mv> r - v m mmz & y s ^ £ #t* ^ £ . 

[0 0 6 3] 

& tchx.&tf'y^Tj vwkMfanmi o a. i o b#j&tfw-£*iTv^ 0 

X ('xUtfA, r;i/zf>^) 5:^AP1 la^f,?|^t, HJS^SI 8 WlC^fe^ 

o 

[0 0 6 4] 

9^e>m^©m^, «jESr^*iib, *fitim#i o a> i o ho>$&n*mfea>mm 

[0 0 6 5] 

CKDT-^i&miCj; »J ftftffi 1 0 a. lObttSMfcU 8 CDftM® 

[0 0 6 6] 
[0 0 6 7] 

wst, c c 7n & * ti tit ftmmm -t & » # t* ^ s . 
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[0 0 6 8] 

[0 0 6 9] 

79- U>MM8k : 

zammmz. mmnvxm^h<izi&BKmnxm^Kmmii. z.v>Km 

[0 0 7 0] 

<Dtiam^m.n. fcmm<Df&&mhxMftmm<Dft*mM?zmM^m}i*ffiZ-fc 
ttizytizz^xmmzti. z<Dmm^m^mxm^-t^ B 

[0 0 7 1] 

fcfc, ±m<D£oizmm(Di&nxiz&<. ^^r^Ajmmm^m^t=.<D^>zti 
izmftM^zmmisX&m&ti'mziiK z.<Dm&izm<Dmm<D&i)m&mtis. 
mftBizm&Lte^zntf&zfrb. mMir^gx&z (*mmmz zzmmx 

[0 0 7 2] 

3 ti « Htfis^^o^ izwz. x m^f-mfr e> mar $ns m^* & gsm -r 5 * © 

2 0 tfifE# 2000-3027278 
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[0 0 7 3] 

[0 0 74] 
^7X71^ : 

[0 0 7 5] 

14 a, 14 bjb^f&iiEg^ti. rti?>tt^(Z)iSM^«^i 5 izmmztiTte 

, -fey h£*lTV^„ 
[0 0 7 6] 

[0 0 7 7] 

d^&aMfcSIt*. fit, 5^e>^M^«m^^i0LT«@^lc 
[0 0 7 8] 

2 1 2000-3027278 
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o 

[0 0 7 9] 

T% it?im3 o o-caTic^fcti, l o owil0^Xv;^t7-*f), 7 0 

[0 0 8 0] 

y b^©^2 i r<D^#§2 i^e>^ft, jfcts-rs 

"7^- 1^>#^SC x^-f 9 UW.2 2 £#M£i±S*xM?ni£tfUg3P2 3 

>f ?ni&2 2lC<fcSf§jg (®^> ICiot77-l/>l^ 

££jE&£i2\ ^*l£^#2 4 _tlcM|-r£MjS^2 5 gffiBV-f ? n?& 2 2 £ 

[0 0 8 1] 

*»2 l^coaA^goWMtctt, y;i/:J>#*^©*-vy y#;*£§g«i*f 

^-U>^2 8 S:Bi#bZltlS:^^2 5 \H<Dmfo2 4 _hlC2g< y yfg£ 

So 

[0 0 8 2] 

•tt£t>*>. 8 ^^gW^^t-Sfff^-r^r^y T^2 7 

©^ffiic/K>/^- Mi&i$tifr*vVTXx2 7icj:y^2 4<z)^ 

[0 0 8 3] 

2 2 ffilE# 2000-3027278 
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Vl/-^3 0&V>f * nifcOfiEifctBSr^U A??-*-* 3 1 tev^f ?n2£<zm 

& M s M ic «) (D ^ 6 1 e o 

[0 0 8 4] 

jKJS^2 5ilLTttdp^UT^X2 7 fc75-l/>^-f 2 8 ©8K»T?a&<5#iS 
If 3 6i»J*SKl*/«t*ii:^S, ^fif 3 6 0>^>f ?PM#ffi3l5 2 3 TS* 

[0 0 8 5] 

*«2 4 zmm?zwmiinmzm 4 m&T**>mn&T~&^T*)£<. ^r^uam 

[0 0 8 6] 

ilX.«r;i/^>^^T*0. 0 5~lTorri|{C«iL ^2 1 £#tlfg&#a 

£*y*»UT*©79-u>#^&SiCfc3itr*. fit, r*ucv-f ^nafctf; 

JS3P2 3 ICTfcfc^tfl 3, 5 6MHzgfl|[OiSMafc^XTS:Ha«"r*- 
[0 0 8 7] 

£ft2 4<Z>ffifttt&tt, 3 0 01C£JlTt*«kV^ 3 0 01C& 79-1/ 
U>S-£#tt#ft*LA<fc*) o Sfl|i$a>ie^2 4<z>SIK&J:flB3fmB(c«t 

2 3 ffigE^ 2000-3027278 
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*n$ftftUB»2 3tcg< J: 5 100 oic#jS*t'#atsri: 

[0 0 8 8] 

X^yh4 1 lc^Stifc^@i:bT<Df|^3 9 tmmn bt©tl4 0 

So 

[0 0 8 9] 

^fc, m«?-fe;i/3 8tc^ itfrmm* 3frbmmifx^z&£-tz>t~Mz. * 

*Stt#X4 4 Sr^A-TS^X^A^4 5 e>*lTV^„ $e,tC, ««?ir;i/3 

-7-4 6)!j!l)(#ftT*5. ^©7n>y^^3f-7-4 
[0 0 9 0] 

3£&ffi&», )J<f>i/3^^>yh4lW§tT, SI3 9, 4 0 [^Cffijg 
[0 0 9 1 ] 

2 4 ai$E# 2000-3027278 



11—179290 



[0 0 9 2] 

*iStt#* 4 4 {C <fcS#*i§g£4 3 cf»(7)^^<Z)^tt, ^'J 

[0 0 9 3] 
[0 0 94] 

, V<?*A*rh57A/ytntf?-b (LiBF 4 ) , U ^ V l*^*?"? JV*U * 
7s-7x.- V (LiPF 6 ), Mmiti-bV Vhs (N a C 1 0 4 ) , L i CFg S 

o 3 , 'jf^M^7^nr-tt>fb (LiAsF 6 ) ft^Mtsz: 

[0 0 9 5] 

ZltltC^fLT, M^fcT. ift«[jR»y^fA (LiC10 4 ) X«tert-^;i/ 
[0 0 9 6] 

2 5 ffil£4# 2000-3027278 
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[0 0 9 7] 

. ^(DM^m^lt. flM:^2M=l : 1 0-1 0 : 1 (^*Jt) 
[0 0 9 8] 

5ri:TOl<, «Atf, — «fl;KiR (cs 2 ) , h/i/x>, 

;i/ h V 9 u /i *y if y 6> -5 S¥ J: y S liti fc 4> & < %» l if 

[0 0 9 9] 

Kftt* s?* ^/by * h7? f# e> &£^<fc »; art < £ 1> 1 m&mmm 

[0 10 0] 

[0 10 1] 
[0 10 2] 

2 6 ffi§E# 2000-3027278 
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[0 10 3] 

[0 10 4] 
[0 10 5] 
[0 10 6] 

zl©^2^cD^M^cov^T^iB^fB©^lfe^;-e^>s*^ ft &;i-8J&<D 

[0 10 7] 
[0 10 8] 

«»3t'&«f©jK'f t >5/-v/I/©J^»^ra:, 5^- h\ «Et— Jt^- F<Z^ 

-rtiA^^r^^-e^So itf#©^ti, *«±jcissffi©79-i/:/fi^# 

2 7 ffi|E4# 2000-3027278 
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[0 10 9] 

#{c>}f y */ £ *r 3 «2§c z. L r L 

[0 110] 

«- 

[0 111] 

±^Ufc77-P>©iM^H C 60 77-U>©[ 2 + 2 ] 

DOj£|R©tMW§*li. C 6Q , C 60 -Li, C 120 - Li, C 120 -L2lC*fL 

C 60 : 869.4181 kcal/nol 

C 60 -L 1 : 763.001 kcal /mo 1 
C 120 - Li : 1525.716 kcal/mol 

2 8 ffiSE# 2000-3027278 
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C 1£0 - L i 2 : 1479.057 kcal/mol 
>ft>tt^OX'J>^il©77- b>2^(C^*4xfci:e)«:^^#^E^'6« 

(1) c 60 tty*#A#BBffc«£fcK:j: y^t<^bts. rtittc 60 ©« 

<££m*l# a *«^Cit^ L < <£ v^glc##-r -5 ^ i: IC J: £ . 

(2) C 60 +C 60 -L i =C 12Q - L i (Dfcfamt- 106.703 kcal/mol 

(3) 2C 60 -L i =C 120 -L i 2©M/S$B±--46.945 kcal/mol i^iHSStl 

[0 112] 
[0 113] 

fchittf, y, zfu/^y. y*y, hfr^y. *<y 

[0 114] 

2 9 tfiiE# 2000-3027278 
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[0 115] 

C 7Q *mnt.ls> 1 0 0W*><b$CHW£ U STM"^-* *0&fil§r£^ 

Jg-TSi:, fc«fc^l 0 18 s ping s /g^£t©^>^*U >£-g-fr:7^ 

[0 116] 
[0 117] 

[0 118] 

[0 1 19] 

# 3& re » J£* T <D m tC Rjt 3 *l S *» CD J& V * . 
[0 12 0] 

Ml 

M^Mli, WSffl©««*ai:*f:*A"79 5 0 fc, £*i»C**yT:tf 

3 0 mH# 2000-3027278 
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i tm^Lips 2 n<Df%<Dm.mz&, mAmmm<D~- fjuw?5 3 we> 

[0121] 

*j8C^ 5 2 tt£5i&©gtfi# 3 0 mmT', «H&3§ 5 2 a ©tfUC^^ 5 2b jtfi1$ 
[0 12 2] 

Sfc-T, 2©M^£8 0 OTClCigJtU 5^Sf 5 2 e S:^f 5 2 b 

Idjf Alfe©^, ZlO^lf 5 2 bftlC:ff*;}f>/<5 1 fr^TA^tf^fc^A 

it, H«i*&T;i/=r>:*f;*-e»feLfc. z.<Dyji^y%7.<Dnmzv 9. 99 

[0 12 3] 

^H^5 2 bp^g|$^^lcr;i/df>^G)#H^ii^*;. M^#8 OOiCfci: 

b;i/n:>^x©^AS:iiMbfeo 5 0 lc#A-T£7 

;i/dr>^f^©^{i % 5 0mi/^i:«ofe. 

[0 12 4] 

*mmLfc<D*>, 5HSi5 2 e 5 2 b^&U'J ffibfc 

5 2 enmffiiz&mmzMi't&mmmmtfm&.t'tiT^fe. 

[0 12 5] 

M2 

3 1 ffi|E# 2000-3027278 
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^5£i$*Pbfctf>t3, 2«t(Z>S/U 3>£«&«ty ffibfcfc;i5, W«iDXUfcS/ 
[0 12 6] 

* < b T v* & ~ £ #18 frx & £ „ 

[0 12 7] 

&JC« 1 £ J: OP 2 T'OTI b & (M 2 ftffijg b fcl£«±<Z>fitlR#K) 

[0 12 8] 

Mi 

iCLascr-Desorption-Ionization Time-of-Fl ight&lC .kSJHHtfff &?To£io $!f 
JglCtaThermoquest Vision 2000 TOF-MS^e^* - V^fe„ T^l/-i/a>{CM 

U T0F-MS^r:#-©#-/f y h_LlC^gbfc 0 WfcttKSMSK^iSS: 

fco 041, 04 3 tt-tft-eri^-ifa&s&aK b h 

[0 12 9] 

CO^tf-^i: btli^tl, ±^LTs p 3©M^«^lC&SJ&#lC^B£ 
04 3T?%«35»3 01Itt©^7X^-ttii:lt s P 3 0li?M 

3 2 2000-3027278 
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[0 13 0] 

M 3 X*n e> tifcfclK £ 2 £ CASIS^ £ 3 £. & g 65 h L T^^M© X^Efff & 
i'J^ifl^lgb^ RIGAKU RAD III fcflj W iBg^&C u 

^^r>fhc5D (002) iaTOjc!iiM$ti<5 0 is^^itmm^cDnmfimz^u 
- F&w$Lm**-ta>T^ mvmfetisv ^ym%t±izmmisfcmmmmiz-z>^ 
T^ffofco *<DM$nzm4 4(D-fizm^t^oiz^ fo&± - 

[0131] 

mvmmmm<Dffi&ittst>izmz>friz-tz>t=.i>b, ^ym^n-ot=. 0 

-£©$£^£04 5lZ^k-t 0 if>^|:i 3 50 cm- 1 Disorder Ay K£ 1 

6 0 0 cm- lftjfttf)^ 7 7-f 7 ! Efl/777*-#>0 

[0 13 2] 

^©(D^tg<Z>¥#te&^:n>y ?^££#>tC, AFM|g?:ffofe, Nanoscope II 



ffi$E# 2000-3027278 
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[0 13 3] 

04 6iZ#y tr^?*^- FAFMO>f^-i/^t. ®4 71C&04 6©-f ;* 
[0 13 4] 

[0 13 5] 
[0 13 6] 

W8 

[0 13 7] 

Mi 

3 4 ffifE#2 0 0 0 - 3 0 2 7 2 7 8 
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[0 13 8] 
Ml 0 

TIE© J: 3 IZ h X mm&^ ic <fc y 7 ^ - i/ > £<&ft|* £ HJW h f=. „ 
[0139] 

teitt^tyhu ^wmmmz l i c i o 4 *fc^tch;i/ai> : r 

[0 14 0] 
[0141] 

Z-cn-y^- u>ffi-&ffci&ic-o£, ftir (7->jx^iM^/>s^h;b) 23: 
[0 14 2] 

w z<Dmatmmiz'j>A<Dc 60 ft*z:mmisX, mmm&zfi^fco ^ntism. 

3 5 ffifE# 2000-3027278 



#5p 11 — 179290 



[0 14 3] 

mi i 

^atsfczmmmzmmv. i o~ 8 to r r ©jEijTtc 60 ^<z)if^ffofc 

Kj* h tc x^r c 60 m&ftm H miSL h x v^ t=. 0 

[0 14 4] 

All 2 

[0 14 5] 

©ffim^^y^l/^Wi^tl-^^U 5. 5 7, 5. 6 8&tf6. 25eV^ 

MT'^fco rtie)©^©^^^ K^-Y-zyii^ti^tii. 5, 1. 

[0 14 6] 
Ml 3 

±jcjK*i»K&i!jRLfe. z.<DBtmmm<D7=fr§ i"<)iitmMm&mxw&L 

fcjjgjf^ 4. 6eVM$tlfc„ 
[0 14 7] 

[0 14 8] 

3 6 ajffi# 2000-3027278 



11—179290 



[0149] 

U- I TOii-^ifl-77-l/>Ml-7;i/5-'?Aii0j:^m 
£< C*B§«ft!iftmc#^T*&£. 0 5 3 fete - ©^iSgft;©^ 

[0 15 0] 

ZL©t§-a-K:f!a®£:&S©&, I TO^if^igM^lc^^MS:^ 
[0151] 

e> ^«^#Jt^^i:©«M-fe ;v a v xmm-t z> r n it. ytmm tu^© i - 

>K^f^^^ 77-l/>^ii©^, iiW07x^^I$t&if, s 
^077^i!-0Wi2TO5. 
[0 15 2] 
Ml 4 

m 1 £ i^suc b xmft v r^mwt - mmmm - -7 ^ - u ym&fcmfr* & 

[0153] 
[0154] 

3 7 2000-3027278 
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, 3 0 0X:X'3m^Mm^ #£PU 1 0~ 8 T o r r 2>m5> 1 0 _1 T o r r (DTK 
[0 15 5] 

&mi (c) ©«fce>(c&oTv^ 0 

[0 15 6] 

© z: h -7^-\y >m&{fcmtfirt yi/zrmti i^xmm it <^ & r t tc £ & 

[0 15 7] 

^&7 5 0TC, 8 0 01C, 8 5 OTC USEYfca^T 3 tt©jK3RI»Rfel!KU 
[0 15 8] 

[0 15 9] 
Ml 5 

[0 16 0] 

3 8 ffifE4# 2000-3027278 



11 — 179290 



-Yfoiz&mmmhtz.yy-xsyft* (c 60 ) %ftmvr=. 0 fit, -fe^s?* 

h 5 2 f Zjpfoizj&^v&tfb. Tfr^yifxZjfxtfyKs lfrbtiZ&g 

5 2 b^CMbfe, 
[0161] 

K««^stifc. i©«*f»K©9v>, tof-ms, m%&4SF&m%.h*Lm 

^ mi tmtm^u^m^tit=. 0 

[0 16 2] 

fcfc. «£C*5 5 2&#S!Ufc©'&* "fe^ h 5 2 f ©rf»JC#oTV*fc 

[0 16 3] 

[0 16 4] 

Ml 6 

53IS«©±IC1 0 0 0*>^ ND-^©Ift*77-l/>lfIWL 
fee ^©IRIME'e- ISECDJfcfittl. 6i:bfc 0 r©il5:@3 9 

?:8 0 0lCit±#$tfe. 8 0 0TCJC3«rlffl|ft#*bfc©'&, iWbfc 

o 

[0 16 5] 

date*, 53IIS*±©7 9-i/>3(l*K©±K:KSt*K^«S*ife^ 3 

[0 16 6] 

3 9 ffi|E#2 0 0 0 - 3 0 2 7 2 7 8 
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[0 16 7] 
[0 16 8] 
[0 16 9] 

mi] 

(B) »5liM> (C) tt3t38iatt*SS:3t#Wfe4Ji*ai#S:^ 
[02] 
[®3] 
[®4] 

4 0 2000-3027278 
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[H5] 

7 5 - 1/ >M-£ffc£>£fi&&Ji^£ tlS C 60 ^(D^© 2 

[06] 

CC 12Q (b) ] £^t@T'fe§. 
[07] 

cc 120 (c) ] fcavrgrc**. 

[08] 

ft* 75-u>«^<Z)^M , r^^s : b©i:#x^tiSC 60 ^©ft&©2 
*ft*3t CC 120 (d) ] 
[09] 

75- U>S^#©£j£j®^£D5%<D£#Ae>;ft£C 118 3HP©Hfi£ 
[010] 

3t-t0-efeSc 
[0ii] 

[01 2] 

7 5-1/ >Mllrfls<Z>j&II"r*£ E £ %© £ *l£ C 70 ^© 2 feat 
[013] 

75-l/>fi^#©iiie^C*%©i:%^e»n*C 70 ^©ffi©2M**3t 

[014] 

7 5-u >i^©4iaagTf4 e> c lf fi=s-o> 2 

4 1 ffiSE# 2000-3027278 
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